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The Materials Theory Institute (MTI) attracts leading theorists in the field of condensed matter physics to collaborate closely with Argonne
National Laboratory’s experimental and theoretical projects, producing a world-class scientific program on materials theory.
The MTI success hinges on three components:
+ Intense visiting program bringing to Argonne and integrating to Argonne projects the top scientists working on the high impact problems
in the area of materials theory
+ Creating a collaborative network anchored at Argonne, advancing the frontiers of materials theory, and leveraging MTI support
* Recruiting best talents to Argonne to form a core staff that supports collaborative projects and carries out world-class research programs
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MTI Collaboration Network h Major Accomplishments and Impact

» The program carries out intense research in the areas of nanoscience,
mesoscopic superconductivity, soft condensed matter, and vortex physics,
focusing on properties of disordered and low-dimensional, strongly correlated
systems, quantum transport, quantum phase transitions and quantum
dynamics, and effects of noise and decoherence.

» Publications, 10/1/2004 — 9/30/2005: 25
Nature Physics — 1, Phys. Rev. Lett. — 9, Phys. Rev. B — 8, Europhys. Lett. — 4,
Appl. Phys. Lett. — 1, Physica B — 1, New J. Phys. — 1. & 25 invited talks

» Argonne Fall Workshops on Nanophysics: global nanoscience network

» Efficiency: 51 PRLs during October 2001 — September 2005

41 National-Chiao Tung University
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Highlights
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Future Work Y

mesoscopic quantum systems — granular conductors, transport in quantum wires, quantum charge and spin
transport, noise and decoherence effects, hybrid structures.

Theory of vortex induced noise in qubits Phase textures in superconducting bilayers Quantum pumping
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